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Description 

OBJECT OF THE INVENTION 

[0001] The invention refers to a device and process 
for decorating ceramic tiles that is based on the projec- 
tion of ink on the surface to be printed, and whose pur- 
pose is to provide a higher printing speed. 
[0002] Another object of the invention consists of pro- 
viding the head with total modularity, so that the head is 
comprised of at least two independent printing modules 
that are easily replaceable, in such a way that in the 
event that a failure is produced it suffices to remove the 
defective printing module and to introduce a new one. 
[0003] Just as it is expressed in the title of this spec- 
ification, the invention is applicable to the decoration of 
ceramic tiles, but it can likewise be used in any sector 
of the industry that requires the printing of ink on a sur- 
face. 

BACKGROUND OF THE INVENTION 

[0004] The use of devices that permit the printing of 
ink on a surface that is conveyed by a conveyor belt or 
that is immobile, for which purpose it has a control circuit 
that controls the operation of a head that carries out the 
projection of drops of ink for the printing of the desired 
decorative motif, is conventionally widely known. 
[0005] This type of device has the inconvenience that 
the head is constituted by a single printing element, in 
such a way that it does not occupy the entire width of 
the tile, for which purpose in order to print the complete 
decorative motif it is necessary to make several pass- 
ings of the surface or of the head in order to complete 
the decorative motif, which determines that the printing 
speed is considerably reduced. 

[0006] The use of several heads for printing different 
colors of ink which likewise has the inconvenience that 
a single head is used for each color of ink is also known 
in the prior art. The use of a single head for each color 
of ink likewise determines the need to make several 
passings in order to complete the desired motif, which 
also affects the marking speed which is considerably re- 
duced. 

[0007] It should also be pointed out that conventional 
heads have the inconvenience that they are not modular 
and therefore in the event that there is a failure, there is 
the inconvenience that the repair requires more time. 

DESCRIPTION OF THE INVENTION 

[0008] In order to solve the above mentioned incon- 
veniences, the invention has developed a new device 
for the decoration of a surface by means of printing ink, 
for which purpose it has means for projecting the ink on 
the tile in order to print the desired motif; and it is char- 
acterized in that it has at least one head that is consti- 
tuted by at least two independent printing modules, that 



are connected to a control unit that controls the opera- 
tion of each printing module independently, in order to 
print the desired motif. 

[0009] The independent printing modules are situated 
5 in the head obliquely with respect to the trajectory of the 
tiles, and each head has to include a sufficient number 
of printing modules that make it possible to cover at least 
the entire width of the tile, in such a way that with a single 
passing of the tile along the conveyor belt, the complete 
printing of the desired motif is carried out, in such away 
that the printing speed is increased. 
[0010] Wider printing modules could also be used, in 
such a way that they can be placed perpendicular to the 
printing axis. 

[001 1 ] The distribution of the printing modules is done 
in such a way that they are one after another and/or par- 
allel with a certain unalignment, in such a way that the 
printing band of each one of said printing modules is sit- 
uated contiguously to the bands of other printing mod- 
ules, covering the entire width of the tile. 
[0012] Each independent printing module is constitut- 
ed by a microprocessor and the corresponding memory 
in order to operate independently under the control of 
the control unit. 

[0013] Although it has been indicated that at least two 
printing modules are used, it is evident that a single 
printing module may be used, as long as this module 
has dimensions that cover the entire width of the tile. 
[0014] The device of the invention also considers the 
possibility of having at least as many parallel heads as 
printing colors are required to print the desired motif, so 
that each printing module of each head or heads pro- 
vided in series, in order to cover the entire width of the 
tiles is (are) connected with the same ink tank, in such 
away thatthe multicolor printing is done in asingle pass- 
ing, whereby the printing speed is considerably in- 
creased. 

[0015] The described structure of the device of the in- 
vention permits a superior printing quality to be obtained 
than 200 dpi (dots per inch). 

[0016] The control unit of the device of the invention 
has communication means in order to carry out its con- 
nection to other control computers of other devices, or 
to other computers by network, memory cards and other 
communication and data storage systems, in such a 
way that remote management and verification of the 
printing devices can be carried out. 
[0017] Obviously the device of the invention can op- 
erate in combination with other conventional decoration 
devices, such as flat serigraphy, or rotary serigraphy, 
devices, decoration with a roller or others existing on the 
market. 

[0018] The device of the invention can be applied on 
those pavings and coverings that are produced by single 
baking or by double baking, including rapid double bak- 
ing and porous single baking, and likewise stoneware 
products and porcelain stoneware products manufac- 
tured by single baking. Likewise, the device of the in- 
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vention is applicable to all those pavings and coverings 
that are produced by pressing or by extrusion. 
[0019] It also proves to be evident that the device of 
the invention can be applied before a first baking or else 
between successive bakings. 

[0020] In order to provide a better understanding of 
this specification and forming an integral part thereof, a 
series of figures in which the object of the invention has 
been represented in an illustrative and non-restrictive 
manner are attached hereto. 

BRIEF DESCRIPTION OF THE FIGURES 

[0021] 

Figure 1 shows a schematic plan view of a possible 
embodiment of the invention in which four parallel 
heads are used, each one of the heads being con- 
nected to a tank with different colors of ink in order 
to do the marking in different colors. 
Figure 2 shows a bottom view of a possible embod- 
iment of the distribution of two different printing 
modules in one head. 

Figure 3 shows a perspective view of a printing 
module of those included in figure 2. 
Figure 4 shows a perspective view of a possible em- 
bodiment of the complete device of the invention. 
Figure 5 shows a functional block diagram of a pos- 
sible embodiment of the control circuits of the de- 
vice of the invention, that permits independent con- 
trol of each one of the printing modules. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0022] A description is made hereinafter of the inven- 
tion based on the above cited figures. 
[0023] The device of the invention has a conveyor belt 
(1) that produces the conveyance of the tiles (2) to be 
printed and in whose trajectory some heads (3) are ar- 
ranged so that as the tiles pass along the bottom part of 
the heads the printing of the desired decorative motif on 
the tiles (2) is produced. 

[0024] Each one of the heads (3) is connected to an 
ink tank (4), each one with a different color, in such a 
way that each one of the heads does the printing corre- 
sponding to the color that the tank with which it is con- 
nected includes, the printing of the desired decorative 
motif ending when the tile passes under the last head 
(3). 

[0025] Each one of the heads (3) is constituted by a 
plurality of printing modules (5), provided with the cor- 
responding slot (6) for the discharge of the projected ink. 
Therefore, each one of the printing modules (5) of a 
head (3) projects the same color of ink. 
[0026] A very important characteristic of the device of 
the invention, consists of that each one of the printing 
modules (5) is independent and the control thereof, is 
likewise done independently, just as it will be explained 



hereinafter. 

[0027] The printing modules (5) are located obliquely 
with respect to the head and to the trajectory of the tiles, 
and are situated in such a way that they cover the entire 
5 width of the tiles, in order to achieve with a single pass- 
ing of the tile the total printing of the decorative motif. 
Hence, the printing band f of each module (5) is located 
contiguously in order to cover the entire width of the tile. 
[0028] A single head has been used in the embodi- 
ment for the printing of each color, but obviously more 
heads can be arranged in series, if it were necessary to 
cover the entire width of the tile. 
[0029] Each printing module (5) includes a control cir- 
cuit (9), a microprocessor (1 0) and a memory (11 ) in or- 
der to permit the independent operation of the mecha- 
nism (1 2) for injection of the ink that comes out through 
the slot (6). 

[0030] In order to achieve the independent operation 
of each one of the printing modules (5), a control unit 
(13) that controls the independent operation of each one 
of said printing units (5) has been provided for, for which 
purpose said control unit (13) has a control circuit (14) 
that is connected to a microprocessor (1 6), to a screen 
(19), to a keyboard (18) and to an outside communica- 
tions module (15) through which the connection to other 
computers (17) is made possible. 
[0031] The microprocessor (16) includes the corre- 
sponding memory in which the operating program ac- 
cording to the desired decorative motif is included. 
[0032] Hence, as of the program stored in the micro- 
processor (16) different instructions are sent to each 
one of the microprocessors (10) of the printing modules 
(5) by means of the memories (11), in such a way that 
each printing module (5) is totally independent and 
therefore easily replaceable, for which purpose the cor- 
responding connectors that allow the easy removal 
thereof and the subsequent introduction of a new mod- 
ule are included, thus considerably facilitating the repair 
in the event of failure. 

[0033] Therefore, based on the description made, it is 
easily understood that the decorative motif of the tile is 
a function of the included program, which in turn should 
be modified by each one of the microprocessors (10), 
upon partially reading the information contained in the 
memory (11), printing different decorative motifs, such 
as the case of the decoration of marble in which different 
effects are desired may be, that evidently are not homo- 
geneous for each one of the tiles. 
[0034] Just as it has been previously expressed, the 
control unit (1 3) permits the connection with other com- 
puters (1 7) in order to allow the exchange of information 
with other devices and/or to permit the remote manage- 
ment and verification of the printing devices. 
[0035] Reference numeral (7) of figure 4, shows a 
bridge in which the different heads (3) are included, and 
the front of the machine includes the keyboard (18) by 
means of which programming of the device is done and 
the corresponding screen (1 9) through which the differ- 
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ent data that permit the correct operation of the machine 
are displayed. 



Claims 

1. A device for decorating ceramic tiles, the device 
comprising projection means for projecting ink on 
each tile (2) in order to print a motif on the tile (2), 
said tile (2) arranged on a conveyor means (1) for 
conveyance in accordance with a trajectory, and at 
least one printing head (3); 

characterized in that 

the at least one printing head (3) comprises 
at least two printing modules (5) that are connected 
to a control unit (13), each of the printing modules 
(5) being arranged to project ink on the tile (2) in 
accordance with a printing band (f) of a printing 
module (5) corresponding to a portion of a tile width; 

operation of each printing module (5) being in- 
dependently controlled by the control unit (13), 

each printing module (5) comprising an inde- 
pendent microprocessor (10) and an independent 
memory (11), and 

each printing module (5) being a replaceable 
module comprising connecting means for individual 
connection to the printing head (3), 

the printing modules (5) being arranged in 
parallel with a degree of nonalignment with respect 
to each other and obliquely with respect to the tra- 
jectory of the tile (2), such that the printing band (f) 
of each printing module (5) extends to the printing 
band (f) of at least one adjacent printing module (5). 

2. A device according to claim 1 , wherein the printing 
bands (f) of the printing modules (5) cover at least 
the tile width. 

3. A device according to claim 1, wherein the micro- 
processor (10) and the memory (11) comprised in 
each printing module (5) are connected to the con- 
trol unit (13) by means of a control circuit (9) ar- 
ranged in the printing module (5). 

4. A device according to claim 1 , comprising a plurality 
of serially-arranged printing heads (3), and wherein 
the printing modules (5) of the plurality of printing 
heads (3) are arranged such that the printing bands 
(f) thereof cover at least the entire tile width. 

5. A device according to claim 1, comprising at least 
as many parallely-arranged printing heads (3) as 
printing colors are required to print the motif. 

6. A device according to claim 1 , wherein the control 
unit (13) comprises communication means (15) for 
connecting with other computers (17) and to allow 
remote management and verification of the device. 



7. A device according to claim 1, having a printing 
quality higher than 200 dpi. 



5 Patentanspriiche 

1. Eine Vorrichtung zum Dekorieren von keramischen 
Fliesen, die Vorrichtung umfassend Spruhmittel 
zum Spruhen von Tinte auf eine jede Fliese (2), urn 

10 ein Motiv auf die Fliese zu drucken, wobei diese 
Fliese (2) auf einem Transportmittel (1) fur den 
Transport gemass einer Wegstrecke angeordnet 
ist, und mindestens einen Druckkopf (3), 
dadurch gekennzeichnet, dass 

15 der mindestens eine Druckkopf (3) minde- 

stens zwei Druckmodule (5) umfast, die an eine 
Steuereinheit (13) angeschlossen sind, wobei ein 
jedes der Druckmodule (5) angeordnet ist, urn Tinte 
auf die Fliese (2) entsprechend einem einem Teil 

20 einer Fliesenbreite entsprechenden Druckbereich 
(f) eines Druckmoduls (5) zu spruhen; 

wobei die Tatigkeit eines jeden Druckmoduls 
(5) von der Steuereinheit (13) unabhangig gesteu- 
ert wird, 

25 wobei ein jedes Druckmodul (5) einen unab- 

hangigen Mikroprozessor (10) und einen unabhan- 
gigen Speicher (11) umfasst, und 

wobei eine jedes Druckmodul (5) ein ersetz- 
bares Modul ist, das Anschlussmittel zum individu- 

30 ellen Anschliessen and den Druckkopf (3) umfasst, 
wobei die Druckmodule (5) parallel zueinan- 
der mit einem Versetzheitsgrad angeordnet und 
schrag bezuglich der Wegstrecke der Fliese (2) an- 
geordnet sind, derart, dass der Druckbereich (f) ei- 

35 nes jeden Druckmoduls (5) sich bis zum Druckbe- 
reich (f) zumindest eines benachbarten Druckmo- 
doduls (5) erstreckt. 

2. Eine Vorrichtung gemass Anspruch 1, in welcher 
40 die Druckbereiche (f) der Druckmodule (5) zumin- 
dest die Fliesenbreite abdecken. 

3. Eine Vorrichtung gemass Anspruch 1, in welcher 
der Mikroprozessor (1 0) und der Speicher (1 1 ), die 

45 in einem jeden der Druckmodule (5) enthalten sind, 
mittels eines im Druckmodul (5) angeordneten 
Steuerschaltkreises (9) an die Steuereinheit (13) 
angeschlossen sind. 

50 4. Eine Vorrichtung gemass Anspruch 1, umfassend 
eine Mehrzahl von in Serie angeordneten Druck- 
kopfen (3) und in welcher die Druckmodule (5) der 
Mehrzahl von Druckkopfen (3) derart angeordnet 
sind, dass deren Druckbereiche (f) mindestens die 
55 gesamte Fliesenbreite abdecken. 

5. Ein Vorrichting gemas Anspruch 1 , umfassend min- 
desten so viele parallel angeordnete Druckkopfe, 



50 4. 



55 



4 



7 



EP 1 038 689 B1 



8 



wie Druckfarben, die zum Druck des Motivs erfor- 
derlich sind. 

6. Eine Vorrichtung gemass Anspruch 1, in welcher 
die Steuereinheit (13) Kommunikationsmittel (15) 
zum Anschluss mit weiteren Computern (17) und 
Ermoglichen einer Fernbedienung und -uberpru- 
fung der Vorrichtung umfasst. 

7. Eine Vorrichtung gemass Anspruch 1, das eine 
Druckqualitat von mehr als 200dpi hat. 



Revendications 

1. Un dispositif pour la decoration de tuiles cerami- 
ques, ledit dispositif comprenant moyens de projec- 
tion pour projecter de I'encre sur chacune des tuiles 
(2), pour imprimer un motif sur la tuile (2), ladite tuile 
(2) disposee sur un moyen de transport (1) pour le 
transport selon une trajectoire et au moins une tete 
d'impression (3), 

caracterise en ce que 

la, au moins une, tete d'impression (3) com- 
prend au moins deux modules (5) d'impression, les- 
quels son connectes a une unite de control (13), 
chacun des modules d'impression (5) etant dispose 
pour la projection de I'encre sur la tuile (2) selon une 
bande d'impression (f) d'un module d'impression (5) 
correspondante a une portion d'une largeur de tuile; 

operation de chaque module (5) d'impression 
etant independammentcontrolee par I'unite de con- 
trol (13), 

chaque module d'impression (5) comprenant 
un microprocesseur independant (10) et une me- 
moire independante (11), et 

chaque module d'impression (5) etant un mo- 
dule remplacable comprenant des moyens pour la 
connexion individuelle a la tete d'impression. (3), 

les modules d'impression (5) etant disposes 
en parallel avec un degre de non-alignement des 
uns par rapport aux autres et obliquement par rap- 
port a la trajectoire de la tuile (2), de telle fagon que 
bande d'impression (f) de chaque module d'impres- 
sion (5) s'etand sur la bande d'impression (f) de au 
moins un module d'impression adjacent (5). 

2. Un dispositif selon la revendication 1, dans lequel 
les bandes d'impression (f) des modules d'impres- 
sion (5) couvrent au moins la largeur de la tuile. 

3. Un dispositif selon la revendication 1, dans lequel 
le microprocesseur (10) et la memoire (11) compri- 
ses dans chaque module d'impression (5) sont con- 
nectes a I'unite de control (13) a I'aide d'un circuit 
de control (9) dispose dans le module d'impression 
(5). 



4. Un dispositif selon la revendication 1, comprenant 
une pluralite de tetes d'impression (3) disposees en 
serie, et dans lequel les modules d'impression (5) 
de la pluralite des tetes d'impression (3) sont dispo- 

5 ses de telle facon que leur bandes d'impression (f) 

couvrent au moins la largeur complete de la tuile. 

5. Un dispositif selon la revendication 1, comprenant 
au moins autant de tetes d'impression (3) dispo- 
se sees an serie comme des couleurs d'impression 

sont necessaires pour imprimer le motif. 

6. Un dispositif selon la revendication 1, dans lequel 
I'unite de control (13) comprend des moyens de 
communication (15) pour connecter avec d'autres 
ordinateurs (17) et pour permettre le control a dis- 
tance et la verification du dispositif. 

7. Un dispositif selon la revendication 1 , tel qu'il a une 
qualite d'impression superieure a 200 dpi. 
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